Translational control of ornithine-delta-aminotransferase (OAT) by estrogen.
Ornithine-delta-aminotransferase (OAT) catalyzes the reversible transamination of ornithine to glutamate semialdehyde. OAT is abundant in liver, kidney and retina; hereditary deficiency of the enzyme leads to chorioretinal degeneration. Studies of OAT regulation in retinoblastomas have revealed an alternatively spliced OAT mRNA, which contains an additional exon (exon 2) in the 5' untranslated region. Estrogen and thyroid hormone were previously shown to increase OAT mRNA levels approximately 3-fold and 5-fold, respectively, in these cells. To determine the mechanism of hormonal action in retinoblastomas, we performed nuclear transcription assays and analyzed the distribution of OAT mRNAs in individual fractions of a polysome gradient. Thyroid hormone increased the rate of transcription of the OAT mRNA in these cells. Estrogen did not stimulate transcription; it was associated with increased translation, since it resulted in a shift of the major (spliced) OAT mRNA species into denser fractions of the polysome gradient. Cycloheximide treatment suggested that the latter effect was due to increased initiation of translation. The unspliced OAT mRNA, which is inefficiently compared to the spliced mRNA, was insensitive to estrogen in these experiments.